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DETAILED ACTION 
Drawings 

1 . Figure 1 should be designated by a legend such as —Prior Art— because only that which is 
old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 

1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 ol' this title, if the differences between the subject matter sought to be patented and the prior art are 
such thai the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinaiy skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 5-6, 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crawford et al ( US 4,905,148) in view of Summer et al ( US 6,556,696). 

4. As to claim 1 , Crawford et al teaches an image processing method which processes 
3-dimensional CT data obtained from a 3-dimensional object and being 3-dimensional voxel 
data, the 3-dimensional object composed of a single block, the image processing method 
comprising: a start point setting step of setting a start point of continuity in the 3-dimensional CT 
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data to the single block ( figure l);and a continuity detecting step of detecting the 3 -dimensional 
CT data having continuity with the start point set in the start point setting step ( col 6, lines 7- 
30), wherein the 3-dimensional CT data are rearranged based on the 3 -dimensional CT data 
having the continuity detected in the continuity detecting step (Voxel modification is 
accomplished by applying connectivity to the unwanted objects. Any voxel identified in this step 
of connectivity is given a modified value that will not satisfy the connectivity criterion when 
connectivity is applied to the object-of-interest. A further aspect of the method is that the criteria 
for connectivity of the unwanted (non-object) voxels and the object voxels are different, Col 5, 
lines39-46). While Crawford et al meets a number of the limitations of the claimed invention, as 
pointed out more fully above, Crawford et al fails to specifically teach the rearrangement having 
the continuity detecting of the three-dimensional voxel data. Specifically, Befii et al. teaches 
three-dimensional display processor 106 generates, based on the data in the three-dimensional 
image memory 102 and data output from the filter 105, three-dimensional image data of the 
extraction region at an arbitrary extraction point so as to store the image data in a VRAM 10. 
The data is displayed as a three-dimensional display image on a CRT 108. Note that the 
extraction process of the region growing operation for the three-dimensional voxel data is 
continuously monitored on a three-dimensional display image such that when the expansion 
point enters a region other than an objective region, the region expansion is immediately stopped 
so as to delete the region by a function to correct three-dimensional voxel data in reference to 
extraction history data of an expansion starting point and points adjacent thereto. When an 
extraction stage of the expansion starting point is less than that of the adjacent point by one, the 
adjacent point is set as a new expansion starting point. (See also figure 17). It would have been 
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obvious to one of ordinary skill in the art to rearrange the 3D data based on the continuity of the 
detected 3D data in Crawford in order to provide a high speed image processing method to create 
a low noise and clear image to the operator. .Therefore, the claimed invention would have been 
obvious to one of ordinary skill in the art at the time of the invention by apphcant. 

As to claim 2, Crawford et al teaches an image processing method which processes 3- 
dimensional CT data obtained from a 3-dimensional object and being 3-dimensional voxel data, 

the 3-dimensional object composed of a plurality of blocks in a predetermined area of the 
3-dimensional object, the image processing method comprising: a start point setting step of 
setting, for each of the plurality of blocks, a start point of continuity in the 3-dimensional CT 
data to the block concerned; and a continuity detecting step of detecting, for each of the plurality 
of blocks, ( three -dimensional tomographic data set including a plurality of voxel data points, 
col 3, lines 55-65), the 3-dimensional CT data having continuity with the start point set in the 
start point setting step ( a tomographic array of cubes defined by nodes 14 connected by edges 16 
where each node represents a signal of amplitude of a voxel of tomographic data, col 4, lines 51- 
61) wherein the 3-dimensional CT data are rearranged based on the 3-dimensional CT data 
having the continuity detected in the continuity detecting step ( figure 6). 

As to claim 3 and 6, Crawford et al teaches the image processing method according to 
claim 1 wherein the detection of continuity in the continuity detecting step is performed per 
surface or per point (FIG. 1 represents a portion of an array of tomographic data from which a 
surface is to be extracted, note that the surface of interest is represented by the union of a large 
number of directed points. The directed points are obtained by considering in turn each set of 
eight cubically adjacent voxels in the data base of contiguous slices., see figures 2and 4). 
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5. Claims 4 and 7, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crawford et al ( US 4,905,148) in view of Summer et al ( US 6,556,696) and further in view of 
Befuetal(US 7,067,837). 

The limitation of claims 4 and 7 has been addressed above except for the following: Befu 
et al teaches the predetermined area is a jaw joint part and the plurality of blocks include a 
mandibular condyle head and a mandibular fossa (figure 3). It would have been obvious to one 
of ordinary skill in the art to conceive of configuring so that the three-dimensional object is 
either a head or a fossa of the mandibular joint in order to obtain a clear 3-dimensional image 
even when using an x-ray radiation thus receiving accurate dental images. Therefore, the claimed 
invention would have been obvious to one of ordinary skill in the art at the time of the invention 
by applicant. 

The limitation of claim 5, 8-10 has been addressed above. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Liang et al (US 7,356,367) is cited to teach computer based system and method of 
visualizing a region using multiple image data sets is provided. The method includes acquiring 
first volumetric image data of a region and acquiring at least second volumetric image data of the 
region. The first image data is generally selected such that the structural features of the region 
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are readily visualized. At least one control point is determined in the region using an identifiable 
structural characteristic discemable in the first volumetric image data. The at least one control 
point is also located in the at least second image data of the region such that the first image data 
and the at least second image data can be registered to one another using the at least one control 

point 

Kaufman et al (US 5,038,302) is cited to teach converting a continuous 3-D straight line 
segment into a discrete set of voxels connected together in discrete 3-D voxel space. In another 
embodiment, a method is provided for converting a continuous 3-D parametric polynomial curve 
segment into a discrete set of voxels connected together in discrete 3-D voxel space 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NANCY BITAR whose telephone number is (571)270-1041. 
The examiner can normally be reached on Mon-Fri (7:30a.m. to 5:00pm). 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained trom the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Andrew W. Johns/ 

Primary Examiner, Art Unit 2624 
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